Section S1. General procedures, materials, and instrumentation
ZrCl 4 (98 % purity) and HfCl 4 (98 % purity) were purchased from Aldrich. Dithieno [3,2-b;2',3'-d] thiophene-2,6-dicarboxylic acid (H 2 dttdc) was synthesized in accordance with published procedure. [1] N,N-Dimethylformamide (DMF) (99.99 % purity) was purchased from
Fisher Chemicals. The C, H, N elemental analyses were performed with CHNS 932 analyzer (LECO). The IR-spectra were recorded on Bruker Vertex 70 FT-IR spectrometer in the range 4000-500 cm -1 using KBr pellets. Nitrogen physisorption experiments at 77K were measured on Autosorb-1 (Quantachrome). The thermogravimetric analysis was carried out using a Netzsch STA 409 PC Luxx thermal analyzer on air atmosphere and heating speed of 5 °C/min. Powder X-ray diffraction data was collected on a STADI P diffractometer with Cu-Kα 1 radiation (λ = 1.5405 Å) at room temperature.
Section S2. Experimental
Synthesis of [Zr 6 O 6 (OH) 2 Elemental analyses are in good agreement with TGA data (see table S1 ). Table S1 . TG data for DUT-51(Zr) and DUT-51(Hf). To confirm the presence of benzoic acid in the DUT-51 compounds, the dried sample of DUT-51(Zr) was dissolved in DMSO/DCl/D 2 O mixture and 1 H NMR spectra of the solution was recorded.
The integral intensity of the signals indicates DTTDC 2-: benzoic acid ratio of 2:1.
Section S4. Single crystal X-ray crystallography.
Octahedral shape colorless single crystals of DUT-51(Zr) and DUT-51(Hf) were sealed in glass capillaries with small amount of solvent. The dataset was collected at HelmholtzZentrum Berlin for Materials and Energy on beamline BESSY-MX BL14.2, equipped with a Mar MX-225 CCD detector (Rayonics, Illinois). The 120 frames were collected from each crystal at room temperature using φ-scan technique with a scan width of 1° and an exposure time of 1.2 sec/frame. The data was integrated and scaled with Mosflm 1.0.5 and Scala
Electronic Supplementary Material (ESI) for Chemical Communications This journal is © The Royal Society of Chemistry 2012
software, respectively [2, 3] . The structure was solved by direct methods and refined in anisotropic approximation for all non hydrogen atoms by full-matrix least squares on F 2 using SHELXTL program package [4] . Due to the high symmetry of the space group and low residual electron density it was impossible to locate the guest solvent molecules. Due to disorder, only oxygen atoms from coordinated DMF molecules could be located from the difference Fourier map. The SQUEEZE/PLATON was applied to modify the reflection intensities, corresponding to disordered lattice solvent molecules [5] . The hydrogen atoms were placed in geometrically calculated positions and refined using a "riding" model. To get a true values for F(000), density and μ, the composition of the compounds determined from analytical data (see Section 3 SI) was used for the final refinement. The main experimental data of single crystal diffraction study is given in Table S1 . CCDC-872966 and CCDC-872967 contain the supplementary crystallographic data for this paper. These data can be obtained free of charge from the Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif. 
Section S8. Gas physisorption
Nitrogen physisorption isotherms up to 1 bar at 77 K were measured using a Quantachrome Autosorb1C apparatus. High pressure methane physisorption at 298K was studied using a magnetic suspension balance (Rubotherm). High pressure hydrogen adsorption measurement at 77 K was performed using volumetric BELSORP-HP apparatus. The total gas uptake was calculated by: N total = N excess + ρ bulk Vpore, where ρ bulk equals to the density of compressed gases at the measured temperature and pressure, and V pore (pore volume) was derived from the N 2 physisorption isotherm at 77K. Prior the adsorption experiments the DMF inside the pores was exchanged with dichloromethane several times during 3 days. Exchanged samples were activated at 120 °C in vacuum. 
